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GGAGGTATAGGAGCTCTCTTCGATTTTAGCAAACCAGGAGTCCGAAGATCTAAGGAGAGC 

TGGGGGTTTGACTCCGAGAGCTCGAGCAGTCCCCAAGACCTGGTCTTGACTCACGAGTTA 

GACTCCACTCAGAGGCTGACTGTCTCCAGGGTCTACACCTCTAAGGGCGACACTGGGCTC 

AAGCAGACTGCCGTTTTCTATATGGGATGAGCCTTCACAGGGCAGCCAGTTGGGATGGGT 

TGAGGTTTGGCTGTAGACATCAGAAACCCAAGTCAAATGCGCTTCAACCAGTAGAAAATT 

CACCAGCCCGCAGAGCTAAGGTTGGGTGGACATTAGGGTTGGTTGATCCAGGAGCTCAAC 

AGTGTCCTCTGAGCCCCAGCTCCTTCTGCCCCACCCCACCATCTTCAGTGCTGCTTCCTC 

TCAAGGCCACAGCTGTAGTTGGCCAGGGGGGCTTCATTATTTTTTGCTCCTGGGCAGTAG 

GAGGAAGAGAATGAATGTCTCTCCATGGGTCTTTCTTAGGAATGTGGGAACTTTTTCCAG 

AAGTCTCTATGTCTTTTAGTTTGTGTTGGGTCACTTGCCCTTCCTGAACCACTTCCTGAC 

TCCTGGACAGGATGTGCACTGATGAGCTTAGCTTTGGGGATCTAATAGTGACTTTACAAA 

GCCTCTTTGAGAAGGTGACATTGGAACCAAGGCTTGAGCAGACACAACAAAGATTGCAGG 

GAGGGGCATTGCAGGTGGAGGAAACGGCACATGCAAGAGCCCTGCGTGGGAGTGAGCTTG 

GTGTTTGGTCAATCAGTTGTCAGAGCACACCGGGCCCTGTCAGCAGGCACAGCCTGGGCC 

TGCTCTGAGTATGACAGAGAGCCCCTGGGAAGTTGTAGGTGGAGGAAAGACAGGTCATGA 

CTAGGAAAAAAGCAATCCCTCTGTTGTGGGGTGGAAGGAAGGTTGCAGTGTGTGTGAGAG 

AGAGACAAGACAGACAGACAGACACTTCTCAATGTTTACAAGTGCTCAGGCCCTGACCCG 

AATGCTTCCAAATTTACGTAGTTCTGGAAAACCCCCTGTATCATTTTCACTACTCAAAGA 

AACCTCGGGAGTGTTTTCTTCTGAAAGGTCATCAGGTTTTGACTCTCTGCTGTCTCATTT 

CTTCTTGCTGGTGGTGGTGATGGTTGCTTGTCCCAGGCCCTGTCCCGCATCCTCTTGCCC 

CTGCAGAGGGATGAGTGTGTTGGGGCCTCACGAGTTGAGGTTGTTCATAAGCAGATCTCT 

TTGAGCAGGGCGCCTGCAGTGGCCTTGTGTGAGGCTGGAGGGGTTTCGATTCCCTTATGG 

AATCCAGGCAGATGTAGCATTTAAACAACACACGTGTATAAAAGAAACCAGTGTCCGCAG 

AAGGTTCCAGAAAGTATTATGGGATAAGACTACATGAGAGAGGAATGGGGCATTGGCACC 

TCCCTTAGTAGGGCCTTTGCTGGGGGTAGAAATGAGTTTTAAGGCAGGTTAGACCCTCGA 

ACTGGCTTTTGAATCGGGAAATTTACCCCCCAGCCGTTCTGTGCTTCATTGCTGTTCACA 

TCACTGCCTAAGATGGAGGAACTTTGATGTGTGTGTGTTTCTTTCTCCTCACTGGGCTCT 

GCTTCTTCACTTCCTTGTCAAT 

; intron=exon 

GCAGAGAACAGCAGCAGCGACCAGAGGCAGGCCTGTA 
AENSSSDQRQAC 
AG AAG CACGAG CTGTATGTCAGCTTCCGAGACCTG G GCTGG CAG 
KKHELYVSFRDLGWQ. 

;exon=intron 

GTAAGGGGCTGGCTGG 
GTCTGTCTTGGGTGTGGGCCCTCTGGCGTGGGCTCCCACAGGCAGCGGGTGCTGTGCTCA 
GTCTTGTTTCTCATCTCTGCCAGTTAAGACTCCAGTATCAAGTGGCCTCGCTAGGGAAGG 

GTACTTGGCTAAGGATACAGGG 

. GGGAGCCAGCATGGGTGATGCCATTATGAGTTATTAGCCTCTCTGGCAGGTGGGCAAAC 

CGAGGCATGGAGGTTTGTTTAAGGTGAACTGCCAGTGTGTGACCACCTAGTGGGGTAGAG 

CTGATGATTGCCTCACACCGGAGCTCCTTCCTGTGCCGCGTTCTGTCCAGAAGACACAGC 

CATGGATGTCCATTTTAGGATCAGCCAAGCCCCGTCTTGTCCTTCATTTTTATTTTATGT 

TTTTTTAGAAATGGGGTCTTGCTCTGTCACCCAGGCTGGGTGCAGTGGTGTGATCATAGC 

TCACCGCAGCTTTGACGCCGTCTTCCCACTCAGTCTACTAAGCTTGGACTATAGGCCAAG 

ACTATAGAGTGGTCCTTCTTTCCATTCTTTTGGGACCATGAGAGGCCACCCATGTTTCCT 

GCCCCTGCTGGGCCCTGCTGCTCAGAAGGCATGGTCTGAGGCTTTCACCTTGGTCGTGAG 

CCTTCGTGGTGGTTTCTTTCAGCATGGGGTTGGGATGCTGTGCTCAGGCTTCTGCATGGT 

TTCCCACACTCTCTTCTCCTCCTCAG 

; intron=exon 



FIG . 1A-1 



GACTGGATCATCGCGCCTGAAGGCTACGCCGCCT 
DWI IAPEGYAA 
ACTACTGTGAGGGGGAGTGTGCCTTCCCTCTGAACTCCTACATGAACGCCACCAACCACG 
YYCEGECAFPLNSYMNATNH 
CCATCGTGCAGACGCTG 
A I V Q T L 
;exon=intron 
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GTGGGTGTCACGCCATCTTGGGGTGTGGTCACCTGGGCCGGGC 
AGGCTGCGGGGCCACCAGATCCTGCTGCCTCCAAGCTGGGGCCTGAGTAGATGTCAGCCC 
ATTGCCATGTCATGACTTTTGGGGGCCCCTTGCGCCGTTAAAAAAAAATCAAAAATTGTA 
CTTTATGACTGGTTTGGTATAAAGAGGAGTATAATCTTCGACCCTGGAGTTCATTTATTT 
CTCCTAATTTTTAAAGTAACTAAAAGTTGTATGGGCTCCTTTGAGGATGCTTGTAGTATT 
GTGGGTGCTGGTTACGGTGCCTAAGAGCACTGGGCCCCTGCTTCATTTTCCAGTAGAGGA 
AACAGGTAAACAGATGAGAAATTTCAGTGAGGGGCACAGTGATCAGAAGCGGGCCAGCAG 
GATAATGGGATGGAGAGATGAGTGGGGACCCATGGGCCATTTCAAGTTAAATTTCAGTCG 
GGTCACCAGGAAGATTCCATGTGATAATGAGATTAACGTGCCGAGTCACGGCGACACTCA 
GTAGGTGTTATTCCTGCTCTGCCAACAGCAACCATAGTTGATAAGAGCTGTTAGGGATTT 
TGTCCTTTTGCTTAGAATCCAAGGTTCAAGGACCTTGGTTATGTAGCTCCCTGTCATGAA 
CATCATCTGAGCCTTTCCTGCCTACTGATCATCCACCCTGCCTTGAATGCTTCTAGTGAC 
AGAGAGCTCACTACCAGGACTACTCCCTCCTTTCATTTAGTAATCTGCCTCCTTCTTTTC 
TTGTCCCTGTCCTGTGTGTTAAGTCCTGGAGAAAAATCTCATCTATCCCTTTCATTTGAT 
TCTGCTCTTTGAGGGCAGGGGTTTTTGTTTCTTTGTTTGTTTTTTTAAGTGTTGGTTTTC 
CAAAGCCCTTGCTCCCCTCCTCAATTGAAACTTCAAAGCCCTCATTGGGATTGAAGGTCC 
TTAGGCTGGAAACAGAAGAGTCCTCCCCAACCTGTTCCCTGGCCTGGATGTGCTGTGCTG 
TGCCAGTATCCCCTGGAAGGTGCCAGGCATGTCTCCCCGGCTGCCAGGGGACACATCTCT 
ATCCTTCTCCAACCCCTGCCTTCATGGCCCATGGAACAGGAGTGCCATCGCCCTGTGTGC 
ACCTACTTCCATCAGTATTTCACCAGAGATCTGCAGGATCAAAGTGAATTCTCCAGGGAT 
TGTGAAATGATGCGATTGTGGTCATGTTTAAAAGGGGGCAACTGTCTTCTAGAGAGTCCT 
GATGAAATGCTTCCAGAGGAAATGAGCTGATGGCTGGAATTTGCTTTAAAATCATTCAAG 
GTGGAGCAGGTGGGGAAGGGTATGGATGTGTAAGAGTTTGAAATTGTCCATCATAAAATG 
TGTAAAAAGCATGCTGGCCTATGTCAGCAGTCACAGCCTGGAGGTGGTAACAGAGTGCCA 
GTCACTGATGCTCAAGCCTGGCACCTACAGTTGCTGGAAACCCAGAAGTTTCACGTTGAA 
AACAACAGGACAGTGGAATCTCTGGCCCTGTCTTGAACACGTGGCAGATCTGCTAACACT 
GATCTTGGTTGGCTGCCGTCAGCTTAGGTTGAGTGGCGGTCTTCCCTTAGTTTGCTTAGT 
CCCCGCTATTCCCTATTGTCTTACCTCGGTCTATTTTGCTTATCAGTGGACCTCACGAGG 
CACTCATAGGCATTTGAGTCTATGTGTCCCTGTCCCACATCCTCTGTAAGGTGCAGAGAA 
GTCCATGAGCAAGATGGAGCACTTCTAGTGGGTCCAAGTCAGGGACACTATTCAGCAATC 
TACAGTGCACAGGGCAGTTCCCCAACAGAGAATTACCTGGTCCTGAATGTCGGATCTGGC 
CCCTTCCTTCCCCACTGTATAATGTGAAAACCTCTATGCTTTGTTCCCCTTGTCTGCAAA 
ACAGGGATAATCCCAGAACTGAGTTGTCCATGTAAAGTGCTTAGAACAGGGAGTGCTTGG 
CTTGGGGAGTGTCACCTGCAGTCATTCATTATGCCCAGACAGGATGTTTCTTTATAGAAA 
CGTGGAGGCCAGTTAGAACGACTCACCGCTTCTCACCACTGCCCATGTTTTGGTGTGTGT 
TTCAG 

; intron=exon 

GTCCACTTCATCAACCCGGAAACGGTGCCCAAGCCCTGCTGTGCGCCCACGCAGC 
VHFINPETVPKPCCAPTQ 
TCAATGCCATCTCCGTCCTCTACTTCGATGACAGCTCCAACGTCATCCTGAAGAAATACA 
LNA I SVLYFDDSSNVILKKY 
GAAACATGGTGGTCCGGGCCTGTGGCTGCCACTAGCTCCTCCGAGAATTC 
RNMVVRACGCH 



FIG. 1A-2 
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10 20 30 40 50 60 

GGTGCGGGCCCGGAGCCCGGAGCCCGGGTAGCGCGTAGAGCCGGCGCGATGCACGTGCGC 

M H V R 

70 80 90 100 110 120 

TCACTGCGAGCTGCGGCGCCGCACAGCTTCGTGGCGCTCTGGGCACCCCTGTTCCTGCTG 
SLRAAAPHSFVALWAPLFLL 
130 140 150 160 170 180 

CGCTCCGCCCTGGCCGACTTCAGCCTGGACAACGAGGTGCACTCGAGCTTCATCCACCGG 
RSALADFSLDNEVHSSFIHR 



190 200 210 220 230 240 

CGCCTCCGCAGCCAGGAGCGGCGGGAGATGCAGCGCGAGATCCTCTCCATTTTGGGCTTG 
RLRSQERREMQREILSILGL 
250 260 270 280 290 300 

CCCCACCGCCCGCGCCCGCACCTCCAGGGCAAGCACAACTCGGCACCCATGTTCATGCTG 
PHRPRPHLQGKHNSAPMFML 
310 320 330 340 350 360 

GACCTGTACAACGCCATGGCGGTGGAGGAGGGCGGCGGGCCCGGCGGCCAGGGCTTCTCC 
DLYNAMAVEEGGGPGGQGFS 
370 380 390 400 410 420 

TACCCCTACAAGGCCGTCTTCAGTACCCAGGGCCCCCCTCTGGCCAGCCTGCAAGATAGC 
YPYKAVFSTQGPPLASLQDS 
430 440 450 460 470 480 

CATTTCCTCACCGACGCCGACATGGTCATGAGCTTCGTCAACCTCGTGGAACATGACAAG 
HFLTDADMVMS FVNLVEHDK 
490 500 510 520 530 540 

GAATTCTTCCACCCACGCTACCACCATCGAGAGTTCCGGTTTGATCTTTCCAAGATCCCA 
EFFHPRYHHREFRFDLSKIP 
550 560 570 580 590 600 

GAAGGGGAAGCTGTCACGGCAGCCGAATTCCGGATCTACAAGGACTACATCCGGGAACGC 
EGEAVTAAEFR IYKDYIRER 
610 620 630 640 650 660 

TTCGACAATGAGACGTTCCGGATCAGCGTTTATCAGGTGCTCCAGGAGCACTTGGGCAGG 
FDNETFRI SVYQVLQEHLGR 
670 680 690 700 710 720 

GAATCGGATCTCTTCCTGCTCGACAGCCGTACCCTCTGGGCCTCGGAGGAGGGCTGGCTG 
ESDLFLLDSRTLWASEEGWL 
730 740 750 760 770 780 

GTGTTTGACATCACAGCCACCAGCAACCACTGGGTGGTCAATCCGCGGCACAACCTGGGC 
VFD I TATSNHWVVNPRHNLG 
790 800 810 820 830 840 

CTGCAGCTCTCGGTGGAGACGCTGGATGGGCAGAGCATCAACCCCAAGTTGGCGGGCCTG 
LQLSVETLDGQSINPKLAGL 
850 860 870 880 890 900 

ATTGGGCGGCACGGGCCCCAGAACAAGCAGCCCTTCATGGTGGCTTTCTTCAAGGCCACG 
I GRHGPQNKQPFMVAFFKAT 
910 920 930 940 950 960 

GAGGTCCACTTCCGCAGCATCCGGTCCACGGGGAGCAAACAGCGCAGCCAGAACCGCTCC 
EVHFRSIRSTGSKQRSQNRS 

******** 

970 980 990 1000 1010 1020 

AAGACGCCCAAGAACCAGGAAGCCCTGCGGATGGCCAACGTGGCAGAGAACAGCAGCAGC 

KTPKNQEALRMANVAENSSS 
* * * * 



FIG. 1B-1 OP1 CDNA 
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1030 1040 1050 1060 1070 1080 

GACCAGAGGCAGGCCTGTAAGAAGCACGAGCTGTATGTCAGCTTCCGAGACCTGGGCTGG 
DQRQACKKHELYVSFRDLGW 
1090 1100 1110 1120 1130 1140 

CAGGACTGGATCATCGCGCCTGAAGGCTACGCCGCCTACTACTGTGAGGGGGAGTGTGCC 
QDWI IAPEGYAAYYCEGECA 
1150 1160 1170 1180 1190 1200 

TTCCCTCTGAACTCCTACATGAACGCCACCAACCACGCCATCGTGCAGACGCTGGTCCAC 
FPLNSY MNATNHAIVQTLVH 
1210 1220 1230 1240 1250 1260 

TTCATCAACCCGGAAACGGTGCCCAAGCCCTGCTGTGCGCCCACGCAGCTCAATGCCATC 
FINPETVPKPCCAPTQLNAI 
1270 1280 1290 1300 1310 1320 

TCCGTCCTCTACTTCGATGACAGCTCCAACGTCATCCTGAAGAAATACAGAAACATGGTG 
SVLYFDDSSNVILKKYRNMV 
1330 1340 1350 1360 1370 1380 

GTCCGGGCCTGTGGCTGCCACTAGCTCCTCCGAGAATTCAGACCCTTTGGGGCCAAGTTT 
VRACGCH* 

1390 1400 1410 1420 1430 1440 

TTCTGGATCCTCCATTGCTCGCCTTGGCCAGGAACCAGCAGACCAACTGCCTTTTGTGAG 
1450 1460 1470 1480 1490 1500 

ACCTTCCCCTCCCTATCCCCAACTTTAAAGGTGTGAGAGTATTAGGAAACATGAGCAGCA 
1510 1520 1530 1540 1550 1560 

TATGGCTTTTGATCAGTTTTTCAGTGGCAGCATCCAATGAACAAGATCCTACAAGCTGTG 
1570 1580 1590 1600 1610 1620 

CAGGCAAAACCTAGCAGGAAAAAAAAACAACGCATAAAGAAAAATGGCCGGGCCAGGTCA 
1630 1640 1650 1660 1670 1680 

TTGGCTGGGAAGTCTCAGCCATGCACGGACTCGTTTCCAGAGGTAATTATGAGCGCCTAC 
1690 1700 1710 1720 1730 1740 

CAGCCAGGCCACCCAGCCGTGGGAGGAAGGGGGCGTGGCAAGGGGTGGGCACATTGGTGT 
1750 1760 1770 1780 1790 1800 

CTGTGCGAAAGGAAAATTGACCCGGAAGTTCCTGTAATAAATGTCACAATAAAACGAATG 

1810 1820 
AATGAAAAAAAAAAAAAAAAAA 
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CONSENSUS PROBE 20 30- 40 50 60 70 

GATCCTAATGGGCTGTACGTGGACTTCCAGCGCGACGTGGGCTGGGACGACTGGATCATCGCCCCCGTCG 
* * ************* **************** 

TGTAAGAAGCACGAGCTGTATGTCAGCTTCCGAGACCTGGGCTGGCAGGACTGGATCATCGCGCCTGAAG 
OP1 28 38 48 58 68 78 88 

80 90 100 110 120 130 140 

ACTTCGACGCCTACTACTGCTCCGGAGCCTGCCAGTTCCCCTCTGCGGATCACTTCAACAGCACCAACCA 
* * * * ********* ** _** ***** ** * * * ********* 

GCTACGCGCGCTACTACTGTGAGGGGGAGTGTGCCTTCCCTCTGAACTCCTACATGAACGCCACCAACCA 
98 108 118 128 138 148 158 

150 . 160 170 180 190 200 210 

CGCCGTGGTGCAGACCCTGGTGAACAACATGAACCCCGGCAAGGTACCCAAGCCCTGCTGCGTGCCCACC 
**** ******** ***** ** *** ***** *** ************** ****** 

CGCCATCGTGCAGACGCTGGTCCACTTCATCAACCCGGAAACGGTGCCCAAGCCCTGCTGTGCGCCCACG 
168 178 188 198 208 218 228 

220 230 240 250 260 270 280 

GAGCTGTCCGCCATCAGCATGCTGTACCTGGACGAGAATTCCACCGTGGTGCTGAAGAACTACCAGGAGA 
**** ****** ***** **** ******* *********** * 

CAGCTCAATGCCATCTCCGTCCTCTACTTCGATGACAGCTCCAACGTCATCCTGAAGAAATACAGAAACA 
238 248 258 268 278 288 298 

290 300 310 

TGACCGTGGTGGGCTGCGGCTGCCGCTAACTGCA 

** ** ** *** ******* *** ** FIGURE 1C 

TGGTGGTCCGGGCCTGTGGCTGCCACTAGCTCCT 
308 318 328 
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10 20 30 40 50 60 

TCGACTCTAGAGTGTGTGTCAGCACTTGGCTGGGGACTTCTTGAACTTGCAGGGAGAATA 
70 80 90 100 110 120 

ACTTGCGCACCCCACTTTGCGCCGGTGCCTTTGCCCCAGCGGAGCCTGCTTCGCCATCTC 
130 140 150 160 170 180 

CGAGCCCCACCGCCCCTCCACTCCTCGGCCTTGCCCGACACTGAGACGCTGTTCCCAGCG 
190 200 210 220 230 240 

TGAAAAGAGAGACTGCGCGGCCGGCACCCGGGAGAAGGAGGAGGCAAAGAAAAGGAACGG 
250 260 270 280 290 300 

ACATTCGGTCCTTGCGCCAGGTCCTTTGACCAGAGTTTTTCCATGTGGACGCTCTTTCAA 
310 320 330 340 350 360 

TGGACGTGTCCCCGCGTGCTTCTTAGACGGACTGCGGTCTCCTAAAGGTCGACCATGGTG 

M V 

370 380 390 400 410 420 

GCCGGGACCCGCTGTCTTCTAGCGTTGCTGCTTCCCCAGGTCCTCCTGGGCGGCGCGGCT 
AGTRCLLALLLPQVLLGGAA 
430 440 450 460 470 480 

GGCCTCGTTCCGGAGCTGGGCCGCAGGAAGTTCGCGGCGGCGTCGTCGGGCCGCCCCTCA 
GLVPELGRRKFAAASSGRPS 
490 500 510 520 530 540 

TCCCAGCCCTCTGACGAGGTCCTGAGCGAGTTCGAGTTGCGGCTGCTCAGCATGTTCGGC 
SQPSDEVLSEFELRLLSMFG 
550 560 570 580 590 600 

CTGAAACAGAGACCCACCCCCAGCAGGGACGCCGTGGTGCCCCCCTACATGCTAGACCTG 
LKQRPTPSRDAVVPPYMLDL 
610 620 630 640 650 660 

TATCGCAGGCACTCGGGTCAGCCGGGCTCACCCGCCCCAGACCACCGGTTGGAGAGGGCA 
YRRHSGQPGSPAPDHRLERA 
670 680 690 700 710 720 

GCCAGCCGAGCCAACACTGTGCGCAGCTTCCACCATGAAGAATCTTTGGAAGAACTACCA 
ASRANTVRSFHHEESLEELP 
730 740 750 760 770 780 

GAAACGAGTGGGAAAACAACCCGGAGATTCTTCTTTAATTTAAGTTCTATCCCCACGGAG 
ETSGKTTRRFFFNLSSI PTE 
790 800 810 820 830 840 

GAGTTTATCACCTCAGCAGAGCTTCAGGTTTTCCGAGAACAGATGCAAGATGCTTTAGGA 
EFITSAELQVFREQMQDALG 
850 860 870 880 890 900 

AACAATAGCAGTTTCCATCACCGAATTAATATTTATGAAATCATAAAACCTGCAACAGCC 
NNSSFHHRINIYEI IKPATA 
910 920 930 940 950 960 

AACTCGAAATTCCCCGTGACCAGTCTTTTGGACACCAGGTTGGTGAATCAGAATGCAAGC 
NSKFPVTSLLDTRLVNQNAS 
970 980 990 1000 1010 1020 

AGGTGGGAAAGTTTTGATGTCACCCCCGCTGTGATGCGGTGGACTGCACAGGGACACGCC 
RWESFDVTPAVMRWTAQGHA 
1030 1040 1050 1060 1070 1080 

AACCATGGATTCGTGGTGGAAGTGGCCCACTTGGAGGAGAAACAAGGTGTCTCCAAGAGA 
NHGFVVEVAHLEEKQGV SKR 



FIG. 2-1 
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1090 1100 1110 1120 1130 1140 

CATGTTAGGATAAGCAGGTCTTTGCACCAAGATGAACACAGCTGGTCACAGATAAGGCCA 
HVRISRSLHQDEHS'WSQIRP 
1150 1160 1170 1180 1190 1200 

TTGCTAGTAACTTTTGGCCATGATGGAAAAGGGCATCCTCTCCACAAAAGAGAAAAACGT 
LLVTFGHDGKGHPLHKR E::K R 
1210 1220 1230 1240 1250 1260 

CAAGCCAAACACAAACAGCGGAAACGCCTTAAGTCCAGCTGTAAGAGACACCCTTTGTAC 
QAKHKQRKRLK S SCKRHPLY 
1270 1280 1290 1300 1310 1320 

GTGGACTTCAGTGACGTGGGGTGGAATGACTGGATTGTGGCTCCCCCGGGGTATCACGCC 
VDFSDVGWNDWIVAPPGYHA 
1330 1340 1350 1360 1370 1380 

TTTTACTGCCACGGAGAATGCCCTTTTCCTCTGGCTGATCATCTGAACTCCACTAATCAT 
FYCHGECPFPLADHLNSTNH 
1390 1400 1410 1420 1430 1440 

GCCATTGTTCAGACGTTGGTCAACTCTGTTAACTCTAAGATTCCTAAGGCATGCTGTGTC 
AIVQTLVNSVNSKIPKACCV 
1450 1460 1470 1480 1490 1500 

CCGACAGAACTCAGTGCTATCTCGATGCTGTACCTTGACGAGAATGAAAAGGTTGTATTA 
PTELSAI SMLYLDENEKVVL 
1510 1520 1530 1540 1550 1560 

AAGAACTATCAGGACATGGTTGTGGAGGGTTGTGGGTGTCGCTAGTACAGCAAAATTAAA 
KNYQDMVVEGCGCR* 
1570 1580 1590 

TACATAAATATATATATATATATATATTTTAGAAAAAAGAAAAAAA 



FIG . 2-2 
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10 20 30 40 50 60 

CTCTAGAGGGCAGAGGAGGAGGGAGGGAGGGAAGGAGCGCGGAGCCCGGCCCGGAAGCTA 
70 80 90 100 110 120 

GGTGAGTGTGGCATCCGAGCTGAGGGACGCGAGCCTGAGACGCCGCTGCTGCTCCGGCTG 
130 140 150 160 170 180 

AGTATCTAGCTTGTCTCCCCGATGGGATTCCCGTCCAAGCTATCTCGAGCCTGCAGCGCC 
190 200 210 220 230 240 

ACAGTCCCCGGCCCTCGCCCAGGTTCACTGCAACCGTTCAGAGGTCCCCAGGAGCTGCTG 
250 260 270 280 290 300 

CTGGCGAGCCCGCTACTGCAGGGACCTATGGAGCCATTCCGTAGTGCCATCCCGAGCAAC 
310 320 330 340 350 360 

GCACTGCTGCAGCTTCCCTGAGCCTTTCCAGCAAGTTTGTTCAAGATTGGCTGTCAAGAA 
370 380 390 400 410 420 

TCATGGACTGTTATTATATGCCTTGTTTTCTGTCAAGACACCATGATTCCTGGTAACCGA 

M I P G N R 
430 440 450 460 470 480 

ATGCTGATGGTCGTTTTATTATGCCAAGTCCTGCTAGGAGGCGCGAGCCATGCTAGTTTG 
MLMVVLLCQVLLGGASHASL 
490 500 510 520 530 540 

ATACCTGAGACGGGGAAGAAAAAAGTCGCCGAGATTCAGGGCCACGCGGGAGGACGCCGC 
I PETGKKKVAE IQ GHAGGRR 
550 560 570 580 590 600 

TCAGGGCAGAGCCATGAGCTCCTGCGGGACTTCGAGGCGACACTTCTGCAGATGTTTGGG 
SGQ SHELLRDFEATLLQMF G 
610 620 630 640 650 660 

CTGCGCCGCCGCCCGCAGCCTAGCAAGAGTGCCGTCATTCCGGACTACATGCGGGATCTT 
LRRRPQPSKSAVI PDYMRDL 
670 680 690 700 710 720 

TACCGGCTTCAGTCTGGGGAGGAGGAGGAAGAGCAGATCCACAGCACTGGTCTTGAGTAT 
YRLQSGEEEEEQ IHSTGLEY 
730 740 750 760 770 780 

CCTGAGCGCCCGGCCAGCCGGGCCAACACCGTGAGGAGCTTCCACCACGAAGAACATCTG 
PERPASRANTVRSFHHEEHL 
790 800 810 820 830 840 

GAGAACATCCCAGGGACCAGTGAAAACTCTGCTTTTCGTTTCCTCTTTAACCTCAGCAGC 
EN I PGTSENSAFRFLFNLSS 
850 860 870 880 890 900 

ATCCCTGAGAACGAGGTGATCTCCTCTGCAGAGCTTCGGCTCTTCCGGGAGCAGGTGGAC 
I PENEVISSAELRLFREQVD 
910 920 930 940 950 960 

CAGGGCCCTGATTGGGAAAGGGGCTTCCACCGTATAAACATTTATGAGGTTATGAAGCCC 
QGPDWERGFHRINIYEVMKP 
970 980 990 1000 1010 1020 

CCAGCAGAAGTGGTGCCTGGGCACCTCATCACACGACTACTGGACACGAGACTGGTCCAC 
PAEVVPGHL ITRLLDTRLVH 
1030 1040 1050 1060 1070 1080 

CACAATGTGACACGGTGGGAAACTTTTGATGTGAGCCCTGCGGTCCTTCGCTGGACCCGG 
HNVTRWETFDVSPAVLRWTR 
1090 1100 1110 1120 1130 1140 

GAGAAGCAGCCAAACTATGGGCTAGCCATTGAGGTGACTCACCTCCATCAGACTCGGACC 
EKQPNYGLAI EVTHLHQTRT 

FIG. 3-1 
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1150 1160 1170 1180 1190 1200 

CACCAGGGCCAGCATGTCAGGATTAGCCGATCGTTACCTCAAGGGAGTGGGAATTGGGCC 
HQGQHVRISRSLPQ'GSGNWA 
1210 1220 1230 1240 1250 1260 

CAGCTCCGGCCCCTCCTGGTCACCTTTGGCCATGATGGCCGGGGCCATGCCTTGACCCGA 
QLRPLLVTFGHDGRGHALTR 
1270 1280 1290 1300 1310 1320 

CGCCGGAGGGCCAAGCGTAGCCCTAAGCATCACTCACAGCGGGCCAGGAAGAAGAATAAG 
R R R A::K RSPKHHSQRARKKNK 
1330 1340 1350 1360 1370 1380 

AACTGCCGGCGCCACTCGCTCTATGTGGACTTCAGCGATGTGGGCTGGAATGACTGGATT 
NCRRHSLYVDFSDVGWNDWI 
1390 1400 1410 1420 1430 1440 

GTGGCCCCACCAGGCTACCAGGCCTTCTACTGCCATGGGGACTGCCCCTTTCCACTGGCT 
VAPPGYQAFYCHGDCPFPLA 
1450 1460 1470 1480 1490 1500 

GACCACCTCAACTCAACCAACCATGCCATTGTGCAGACCCTGGTCAATTCTGTCAATTCC 
DHLNSTNHAIVQTLVNSVNS 
1510 1520 1530 1540 1550 1560 

AGTATCCCCAAAGCCTGTTGTGTGCCCACTGAACTGAGTGCCATCTCCATGCTGTACCTG 
SIPKACCVPTELSAISMLYL 
1570 1580 1590 1600 1610 1620 

GATGAGTATGATAAGGTGGTACTGAAAAATTATCAGGAGATGGTAGTAGAGGGATGTGGG 
DEYDKVVLKNYQEMVV. EGCG 
1630 1640 1650 1660 1670 1680 

TGCCGCTGAGATCAGGCAGTCCTTGAGGATAGACAGATATACACACACACACACACACAC 
C R * 

1690 1700 1710 1720 1730 1740 

CACATACACCACACACACACGTTCCCATCCACTCACCCACACACTACACAGACTGCTTCC 

1750 1760 1770 1780 1790 1800 

TTATAGATGGACTTTTATTTAAAAAAAAAAAAAAAAAAATGGAAAAAATCCCTAAACATT 

1810 1820 1830 1840 1850 1860 

CACCTTGACCTTATTTATGACTTTACGTGCAAATGTTTTGACCATATTGATCATATATTT 

1870 1880 1890 1900 1910 1920 

TGACAAAATATATTTATAACTACGTATTAAAAGAAAAAAATAAAATGAGTCATTATTTTA 

1930 

AAAAAAAAAAAAAAA 
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GGAGGTATAGGAGCTCTCTTCGATTTTAGCAAACCAGGAGTCCGAAGATCTAAGGAGAGC 
TGGGGGTTTGACTCCGAGAGCTCGAGCAGTCCCCAAGACCTGGTCTTGACTCACGAGTTA 
GACTCCACTCAGAGGCTGACTGTCTCCAGGGTCTACACCTCTAAGGGCGACACTGGqCTC 
AAGCAGACTGCCGTTTTCTATATGGGATGAGCCTTCACAGGGCAGCCAGTTGGGATGGGT 
TGAGGTTTGGCTGTAGACATCAGAAACCCAAGTCAAATGCGCTTCAACCAGTAGAAAATT 
CACCAGCCCGCAGAGCTAAGGTTGGGTGGACATTAGGGTTGGTTGATCCAGGAGCTCAAC 
AGTGTCCTCTGAGCCCCAGCTCCTTCTGCCCCACCCCACCATCTTCAGTGCTGCTTCCTC 
TCAAGGCCACAGCTGTAGTTGGCCAGGGGGGCTTCATTATTTTTTGCTCCTGGGCAGTAG 
GAGGAAGAGAATGAATGTCTCTCCATGGGTCTTTCTTAGGAATGTGGGAACTTTTTCCAG 
AAGTCTCTATGTCTTTTAGTTTGTGTTGGGTCACTTGCCCTTCCTGAACCACTTCCTGAC 
TCCTGGACAGGATGTGCACTGATGAGCTTAGCTTTGGGGATCTAATAGTGACTTTACAAA 
GCCTCTTTGAGAAGGTGACATTGGAACCAAGGCTTGAGCAGACACAACAAAGATTGCAGG 
GAGGGGCATTGCAGGTGGAGGAAACGGCACATGCAAGAGCCCTGCGTGGGAGTGAGCTTG 
GTGTTTGGTCAATCAGTTGTCAGAGCACACCGGGCCCTGTCAGCAGGCACAGCCTGGGCC 
TGCTCTGAGTATGACAGAGAGCCCCTGGGAAGTTGTAGGTGGAGGAAAGACAGGTCATGA 
CTAGGAAAAAAGCAATCCCTCTGTTGTGGGGTGGAAGGAAGGTTGCAGTGTGTGTGAGAG 
AGAGACAAGACAGACAGACAGACACTTCTCAATGTTTACAAGTGCTCAGGCCCTGACCCG 
AATGCTTCCAAATTTACGTAGTTCTGGAAAACCCCCTGTATCATTTTCACTACTCAAAGA 
AACCTCGGGAGTGTTTTCTTCTGAAAGGTCATCAGGTTTTGACTCTCTGCTGTCTCATTT 
CTTCTTGCTGGTGGTGGTGATGGTTGCTTGTCCCAGGCCCTGTCCCGCATCCTCTTGCCC 
CTGCAGAGGGATGAGTGTGTTGGGGCCTCACGAGTTGAGGTTGTTCATAAGCAGATCTCT 
TTGAGCAGGGCGCCTGCAGTGGCCTTGTGTGAGGCTGGAGGGGTTTCGATTCCCTTATGG 
AATCCAGGCAGATGTAGCATTTAAACAACACACGTGTATAAAAGAAACCAGTGTCCGCAG 
AAGGTTCCAGAAAGTATTATGGGATAAGACTACATGAGAGAGGAATGGGGCATTGGCACC 
TCCCTTAGTAGGGCCTTTGCTGGGGGTAGAAATGAGTTTTAAGGCAGGTTAGACCCTCGA 
ACTGGCTTTTGAATCGGGAAATTTACCCCCCAGCCGTTCTGTGCTTCATTGCTGTTCACA 

TCACTGCCTAAGATGGAGGAACTTTGATGTGTGTGTGTTTCTTTCTCCTCACTGGGCTCT 

GCTTCTTCACTTCCTTGTCAAT 

; intron=exon 

GCAGAGAACAGCAGCAGCGACCAGAGGCAGGCCTGTA 
AENSSSDQROAC 
AGAAGCACGAGCTGTATGTCAGCTTCCGAGACCTGGGCTGGCAG 
KKHELYVSFRDLGWQ 

; exon=intron 

G T AAG G P G O T C* C P T C P 
GTCTGTCTTGGGTGTGGGCCCTCTGGCGTGGGCTCCCACAGGCAGCGGGTGCTGTGCTCA 

. GGGAGCCAGCATGGGTGATGCCATTATGAGTTATTAGCCTCTCTG^ 

CGAGGCATGGAGGTTTGTTTAAGGTGAACTGCCAGTGTGTGACCACCTAGTGGGGTAGAG 

CTGATGATTGCCTCACACCGGAGCTCCTTCCTGTGCCGCGTTCTGTCCAGAAGACACAGC 

CATGGATGTCCATTTTAGGATCAGCCAAGCCCCGTCTTGTCCTTCATTTTTATTTTATGT 

TTTTTTAGAAATGGGGTCTTGCTCTGTCACCCAGGCTGGGTGCAGTGGTGTGATCATAGC 

TCACCGCAGCTTTGACGCCGTCTTCCCACTCAGTCTACTAAGCTTGGACTATAGGCCAAG 

ACTATAGAGTGGTCCTTCTTTCCATTCTTTTGGGACCATGAGAGGCCACCCATGTTTCCT 

GCCCCTGCTGGGCCCTGCTGCTCAGAAGGCATGGTCTGAGGCTTTCACCTTGGTCGTGAG 

CCTTCGTGGTGGTTTCTTTCAGCATGGGGTTGGGATGCTGTGCTCAGGCTTCTGCATGGT 

TTCCCACACTCTCTTCTCCTCCTCAG 

; intron=exon 
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, ?iUSCLASS / ^ ^ 



GACTGGATCATCGCGCCTGAAGGCTACGCCGCCT 
DWI IAPEGYA A 
ACTACTGTGAGGGGGAGTGTGCCTTCCCTCTGAACTCCTACATGAACGCCACCAACCACG 
YYCEGECAFPLNSYMNATNH 
CCATCGTGCAGACGCTG 
A I V Q T L 
;exon=intron 

GTGGGTGTCACGCCATCTTGGGGTGTGGTCACCTGGGCCGGGC 

AGGCTGCGGGGCCACCAGATCCTGCTGCCTCCAAGCTGGGGCCTGAGTAGATGTCAGCCC 

ATTGCCATGTCATGACTTTTGGGGGCCCCTTGCGCCGTTAAAAAAAAATCAAAAATTGTA 

CTTTATGACTGGTTTGGTATAAAGAGGAGTATAATCTTCGACCCTGGAGTTCATTTATTT 

CTCCTAATTTTTAAAGTAACTAAAAGTTGTATGGGCTCCTTTGAGGATGCTTGTAGTATT 

GTGGGTGCTGGTTACGGTGCCTAAGAGCACTGGGCCCCTGCTTCATTTTCCAGTAGAGGA 

AACAGGTAAACAGATGAGAAATTTCAGTGAGGGGCACAGTGATCAGAAGCGGGCCAGCAG 

GATAATGGGATGGAGAGATGAGTGGGGACCCATGGGCCATTTCAAGTTAAATTTCAGTCG 

GGTCACCAGGAAGATTCCATGTGATAATGAGATTAACGTGCCCAGTCACGGCGACACTCA 

GTAGGTGTTATTCCTGCTCTGCCAACAGCAACCATAGTTGATAAGAGCTGTTAGGGATTT 

TGTCCTTTTGCTTAGAATCCAAGGTTCAAGGACCTTGGTTATGTAGCTCCCTGTCATGAA 

CATCATCTGAGCCTTTCCTGCCTACTGATCATCCACCCTGCCTTGAATGCTTCTAGTGAC 

AGAGAGCTCACTACCAGGACTACTCCCTCCTTTCATTTAGTAATCTGCCTCCTTCTTTTC 

TTGTCCCTGTCCTGTGTGTTAAGTCCTGGAGAAAAATCTCATCTATCCCTTTCATTTGAT 

TCTGCTCTTTGAGGGCAGGGGTTTTTGTTTCTTTGTTTGTTTTTTTAAGTGTTGGTTTTC 

CAAAGCCCTTGCTCCCCTCCTCAATTGAAACTTCAAAGCCCTCATTGGGATTGAAGGTCC 

TTAGGCTGGAAACAGAAGAGTCCTCCCCAACCTGTTCCCTGGCCTGGATGTGCTGTGCTG 

TGCCAGTATCCCCTGGAAGGTGCCAGGCATGTCTCCCCGGCTGCCAGGGGACACATCTCT 

ATCCTTCTCCAACCCCTGCCTTCATGGCCCATGGAACAGGAGTGCCATCGCCCTGTGTGC 

ACCTACTTCCATCAGTATTTCACCAGAGATCTGCAGGATCAAAGTGAATTCTCCAGGGAT 

TGTGAAATGATGCGATTGTGGTCATGTTTAAAAGGGGGCAACTGTCTTCTAGAGAGTCCT 

GATGAAATGCTTCCAGAGGAAATGAGCTGATGGCTGGAATTTGCTTTAAAATCATTCAAG 

GTGGAGCAGGTGGGGAAGGGTATGGATGTGTAAGAGTTTGAAATTGTCCATCATAAAATG 

TGTAAAAAGCATGCTGGCCTATGTCAGCAGTCACAGCCTGGAGGTGGTAACAGAGTGCCA 

GTCACTGATGCTCAAGCCTGGCACCTACAGTTGCTGGAAACCCAGAAGTTTCACGTTGAA 

AACAACAGGACAGTGGAATCTCTGGCCCTGTCTTGAACACGTGGCAGATCTGCTAACACT 

GATCTTGGTTGGCTGCCGTCAGCTTAGGTTGAGTGGCGGTCTTCCCTTAGTTTGCTTAGT 

CCCCGCTATTCCCTATTGTCTTACCTCGGTCTATTTTGCTTATCAGTGGACCTCACGAGG 

CACTCATAGGCATTTGAGTCTATGTGTCCCTGTCCCACATCCTCTGTAAGGTGCAGAGAA 

GTCCATGAGCAAGATGGAGCACTTCTAGTGGGTCCAAGTCAGGGACACTATTCAGCAATC 

TACAGTGCACAGGGCAGTTCCCCAACAGAGAATTACCTGGTCCTGAATGTCGGATCTGGC 

CCCTTCCTTCCCCACTGTATAATGTGAAAACCTCTATGCTTTGTTCCCCTTGTCTGCAAA 

ACAGGGATAATCCCAGAACTGAGTTGTCCATGTAAAGTGCTTAGAACAGGGAGTGCTTGG 

CTTGGGGAGTGTCACCTGCAGTCATTCATTATGCCCAGACAGGATGTTTCTTTATAGAAA 

CGTGGAGGCCAGTTAGAACGACTCACCGCTTCTCACCACTGCCCATGTTTTGGTGTGTGT 
TTCAG 

; intron=exon 

GTCCACTTCATCAACCCGGAAACGGTGCCCAAGCCCTGCTGTGCGCCCACGCAGC 
VHFINPETVPKPCCAPTQ 
TCAATGCCATCTCCGTCCTCTACTTCGATGACAGCTCCAACGTCATCCTGAAGAAATACA 
LNA I SVLYFDDSSNVILKKY 
GAAACATGGTGGTCCGGGCCTGTGGCTGCCACTAGCTCCTCCGAGAATTC 
RNMVVRACGCH 
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10 20 30 40 50 60 

GGTGCGGGCCCGGAGCCCGGAGCCCGGGTAGCGCGTAGAGCCGGCGCGATGCACGTGCGC 
nn M H V R 

70 80 90 100 110 120 

TCACTGCGAGCTGCGGCGCCGCACAGCTTCGTGGCGCTCTGGGCACCCCTGTTCCTGCTG 
SLRAAAPHSFVALWAPLFLL 
130 140 150 160 170 180 

CGCTCCGCCCTGGCCGACTTCAGCCTGGACAACGAGGTGCACTCGAGCTTCATCCACCGG 
RSALADFSLDNEVHSSFIHR 

190 200 210 220 230 240 

CGCCTCCGCAGCCAGGAGCGGCGGGAGATGCAGCGCGAGATCCTCTCCATTTTGGGCTTG 
RLRS QERREMQREILSILGL 
250 260 270 280 290 300 

CCCCACCGCCCGCGCCCGCACCTCCAGGGCAAGCACAACTCGGCACCCATGTTCATGCTG 
PHRPRPHLQGKHNSAPMFML 
310 3 20 330 340 350 360 

GACCTGTACAACGCCATGGCGGTGGAGGAGGGCGGCGGGCCCGGCGGCCAGGGCTTCTCC 
DLYNAMAVEEGGGPGGQGFS 
37 0 380 390 400 410 420 

TACCCCTACAAGGCCGTCTTCAGTACCCAGGGCCCCCCTCTGGCCAGCCTGCAAGATAGC 
YPYKAVFSTQGPPLASL QDS 
430 440 450 460 470 480 

CATTTCCTCACCGACGCCGACATGGTCATGAGCTTCGTCAACCTCGTGGAACATGACAAG 
HFLTDADMVMSFVNLVEHDK 
490 500 510 520 530 540 

GAATTCTTCCACCCACGCTACCACCATCGAGAGTTCCGGTTTGATCTTTCCAAGATCCCA 
EFFHPRYHHREFRFDLSKIP 
550 560 570 580 590 600 

GAAGGGGAAGCTGTCACGGCAGCCGAATTCCGGATCTACAAGGACTACATCCGGGAACGC 
EGE AVTAAEFRIYKDYIRER 
610 fi 20 630 640 650 660 

TTCGACAATGAGACGTTCCGGATCAGCGTTTATCAGGTGCTCCAGGAGCACTTGGGCAGG 
L E T F «2 IS VYQVLQEHLGR 
670 680 690 700 710 720 

GAATCGGATCTCTTCCTGCTCGACAGCCGTACCCTCTGGGCCTCGGAGGAGGGCTGGCTG 
E S ° L FLL °SRTLWASEEGWL 
730 74 0 750 760 770 780 

GTGTTTGACATCACAGCCACCAGCAACCACTGGGTGGTCAATCCGCGGCACAACCTGGGC 
VFDITATSNHWVVNPRHNL G 
790 800 810 820 830 840 

CTGCAGCTCTCGGTGGAGACGCTGGATGGGCAGAGCATCAACCCCAAGTTGGCGGGCCTG 
Q «*n S V E cJ LDGQS INPKLAGL 
850 860 870 880 890 900 

ATTGGGCGGCACGGGCCCCAGAACAAGCAGCCCTTCATGGTGGCTTTCTTCAAGGCCACG 
GRHGPQNKQPFMVAFFKAT 
910 92 0 930 940 950 960 

GAGGTCCACTTCCGCAGCATCCGGTCCACGGGGAGCAAACAGCGCAGCCAGAACCGCTCC 

EVHFRSIRSTGSKQRSQNRS 

******** 

970 980 990 1000 1010 10?0 

AAGACGCCCAAGAACCAGGAAGCCCTGCGGATGGCCAACGTGGCAGAGAACAGCAGCAGC 

KTPKNQEALRMANVAENSSS 
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1030 1040 1050 1060 1070 1080 

GACCAGAGGCAGGCCTGTAAGAAGCACGAGCTGTATGTCAGCTTCCGAGACCTGGGCTGG 
DQRQACKKHELYVSFRDLGW 
1090 1100 1110 1120 1130 1140 

CAGGACTGGATCATCGCGCCTGAAGGCTACGCCGCCTACTACTGTGAGGGGGAGTGTGCC 
QDWI IAPEGYAAYYCEGECA 
1150 1160 1170 1180 1190 1200 

TTCCCTCTGAACTCCTACATGAACGCCACCAACCACGCCATCGTGCAGACGCTGGTCCAC 
FPLNSYMNATNHAIVQTLVH 
1210 1220 1230 1240 1250 1260 

TTCATCAACCCGGAAACGGTGCCCAAGCCCTGCTGTGCGCCCACGCAGCTCAATGCCATC 
F 1 N P ETVPKPCCAPTQLNAI 
1270 1280 1290 1300 1310 1320 

TCCGTCCTCTACTTCGATGACAGCTCCAACGTCATCCTGAAGAAATACAGAAACATGGTG 
™ Y FDDSSNVILKKYRNMV 
1330 1340 1350 1360 1370 lino 

GTCCGGGCCTGTGGCTGCCACTAGCTCCTCCGAGAATTCAGACCCTTTGGGGCCAAGTTT 

VRACGCH * 

1390 1400 1410 1420 1430 1440 

TTCTGGATCCTCCATTGCTCGCCTTGGCCAGGAACCAGCAGACCAACTGCCTTTTGTGAG 
1450 1460 1470 1480 1490 1500 

ACCTTCCCCTCCCTATCCCCAACTTTAAAGGTGTGAGAGTATTAGGAAACATGAGCAGCA 
1510 1520 1530 1540 1550 I5fi0 

TATGGCTTTTGATCAGTTTTTCAGTGGCAGCATCCAATGAACAAGATCCTACAAGCTGTG 
1570 1580 1590 1600 1610 1S20 

CAGGCAAAACCTAGCAGGAAAAAAAAACAACGCATAAAGAAAAATGGCCGGGCCAGGTCA 
1630 1640 1650 1660 1670 icon 

TTGGCTGGGAAGTCTCAGCCATGCACGGACTCGTTTCCAGAGGTAATTATGAGCGCCTAC 
1690 1700 1710 1720 1730 1740 

CAGCCAGGCCACCCAGCCGTGGGAGGAAGGGGGCGTGGCAAGGGGTGGGCACATTGGTGT 
1750 17 60 1770 1780 1790 1800 

CTGTGCGAAAGGAAAATTGACCCGGAAGTTCCTGTAATAAATGTCACAATAAAACGAATG 
AATGAAAAAAAAAAAAAAAAAA 

FIG. 1B-2 OP1 CDNA 



CONSENSUS PROBE 20 30 40 50 60 70 

GATCCTAATGGGCTGTACGTGGACTTCCAGCGCGACGTGGGCTGGGACGACTGGATCATCGCCCCCGTCC 
* * ************* **************** 

TCTAAGAAGCACGAGCTGTATGTCAGCTTCCGAGACCTGGGCTGGCAGGACTGGATCATCGCGCCTGAAG 
0P 1 28 38 48 58 68 78 88 

80 90 100 110 120 130 140 

ACTTCGACGCCTACTACTGCTCCGGAGCCTGCCAGTTCCCCTCTGCGGATCACTTCAACAGCACGAACCA 
** ** ********* ** ** , *****. Ait1t .********* 

GCTACGCGCGCTACTACTGTGAGGGGGAGTGT.GCCTTCCCTCTGAACTCCTACATGAACGCCACCAACCA 
98 108 H8 128 138 148 158 

150 160 170 180 190 200 210 

CGCCGTGGTGCAGACCCTGGTGAACAACATGAACCCCGGCAAGGTACCCAAGCCCTGCTGCGTGCCCACC 
**** .******** ***** ** * * * ***** *** ************** ****** 

CGCCATCGTGCAGACGCTGGTCCACTTCATCAACCCGGAAACGGTGCCCAAGCCCTGCTGTGCGCCCACG 
168 .178 188 198 208 218 228 

220 230 240' 250 260 270 280 

GAGCTGTCCGCCATCAGCATGCT^ 

C AGCTCAATGCCATCTCCGTCCTCTACTTCGATGAC 

238 248 258 268 278 ' 288 298 

290 300 310 

TCACCGTGGTGGGCTGCGGCTGCCGCTAACTGCA 
* * * * * * * * * ******* *** * * 

TCGTCGTCCGGGCCTGTGGCTGCCACTAGCTCCT FIGURE lC 

303 318 328 



O.G. FIG. 

;:USS » SUBCLASS 



tcgactctagagtgtgtg^cagcacttggctggggact^ttgaacttgcagggagaa" 

0 80 90 100 110 ion 

ACTTGCGCACCCCACTTTGCGCCGGTGCCTTTGCCCCAGCGGAGCCTGCTTCGCCATCTC 
0 140 150 160 170 iflft 

CGAGCCCCACCGCCCCTCCACTCCTCGGCCTTGCCCGACACTGAGACGCTGTTCCCAGCG 

200 210 220 230 ?&c\ 

TGAAAAGAGAGACTGCGCGGCCGGCACCCGGGAGAAGGAGGAGGCAAAGAAAAGGAACGG 
S0 260 27 0 280 290 -inn 

ACATTCGGTCCTTGCGCCAGGTCCTTTGACCAGAGTTTTTCCATGTGGACGCTCTTTCAA 
310 320 330 340 350 inn 

TGGACGTGTCCCCGCGTGCTTCTTAGACGGACTGCGGTCTCCTAAAGGTCGACCATGGTG 

370 3 80 390 400 410 M 4?n 

G ? CG ^ GA £ CC S CTGTCTTCTAGCGTTGCTGCTTCCCCA GGTCCTCCTGGGCGGCGCGGCT 
AGTRCLLALLLPQVLLGGAA 
430 44 0 450 460 470 4J0 

GGCCTCGTTCCGGAGCTGGGCCGCAGGAAGTTCGCGGCGGCGTCGTCGGGCCGCCCCTCA 

Yon E L «»n RRKFAAASSGRPS 
490 500 510 520 530 ' <un 

TCCCAGCCCTCTGACGAGGTCCTGAGCGAGTTCGAGTTGCGGCTGCTCAGCATGTTCGGC 
L« S DEVLSEFELRLLSMFG 
550 560 570 580 590 fioo 

CTGAAACAGAGACCCACCCCCAGCAGGGACGCCGTGGTGCCCCCCTACATGCTAGACCTG 
Sin* P T C o^ SRDAVVPPYMLDL 
610 620 630 640 650 fifin 

TATCGCAGGCACTCGGGTCAGCCGGGCTCACCCGCCCCAGACCACCGGTTGGAGAGGGCA 
SGQPGS PAPDHRLERA 
670 "0 690 . 700 710 7?n 

GCCAGCCGAGCCAACACTGTGCGCAGCTTCCACCATGAAGAATCTTTGGAAGAACTACCA 
7-,n RSFH HEESLEELP 
730 740 750 760 770 7f?n 

GAAACGAGTGGGAAAACAACCCGGAGATTCTTCTTTAATTTAAGTTCTATCCCCACGGAG 
nn« G KTTRR FFFNLSSIPTE 
790 800 810 820 830 840 

GAGTTTATCACCTCAGCAGAGCTTCAGGTTTTCCGAGAACAGATGCAAGATGCTTTAGGA 

850 860 870 880 890 qnn 

AACAATAGCAG ^ TTCCATCACCGAA ™ 

Q 1n I" RINIYEI IKPATA 

910 920 930 940 950 Qfin 

AACTCGAAATTCCCCGTGACCAGTCTTTTGGACACCAGGTTGGTGAATCAGAATGCAAGC 
no*.* PVTSLIiDTRLVNONAS 

970 980 "0 1000 1010 1020 

AGGTGGGAAAGTTTTGATGTCACCCCCGCTGTGATGCGGTGGACTGCACAGGGACAcScC 

RWESFDVTPAVMRWTAOGHA 
_ 1030 1040 1050 1060 ^070 loto 

AACCATGGATTCGTGGTGGAAGTGGCCCACTTGGAGGAGAAACAAGGTGTCTCCAAGAGA 
NHGFVVEVAHLEEKQGV SKR 
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03CLASS 



DRAFTSMAN? 



07/ 



1090 1100 mo 1120 inn iu„ 

CATGTTAGGATAAGCAGGTCTTTGCACCAAGATGAACACAGCTGGTCACAGATAAGGcJS 
= « SRSLH QDEHS WSQIRp 
1150 1160 1170 1180 1190 uno 

TTGCTAGTAACTTTTGGCCATGATGGAAAAGGGCATCCTCTCCACAAAAGAGAAAAACG? 
1210 ?„n ° ° H P L H K R E::K R 

1210 1220 1230 1240 1250 I9«n 

CAAGCCAAACACAAACAGCGGAAACGCCTTAAGTCCAGCTGTAAGAGACACCCTTTGTAC 
UAKHKQRKRLK' ..SSCKRHPT v 
1270 1280 1290 1300 J 3 10 l 3 Io 

GTGGACTTCAGTGACGTGGGGTGGAATGACTGGATTGTGGCTCCCCCGGGGTATCACGCC 
,L« S DVGWND WIVAPPGYHA 
1330 1340 1350 1360 1370 n«o 

p^^Y^c^^^^r^^^^r^^o^^^^^^^^^^^^^^ ^^^^^^ 
GECPFPLADHLNSTNH 
1390 1400 1410 1420 i^n 

gccattgttcagacgttggtcaactctgttaactctaagattcctaaggcatgctgtgJc 

* i v W T LVNSVNSKIPKArr , T7 
1450 1460 I 4 ™ 1480 1490 1500 

CCGACAGAACTCAGTGCTATCTCGATGCTGTACCTTGACGAGAATGAAAAGGTTGTi??^ 
1 ELSAISMLYLDENEKVvt 
1510 1520 1530 1540 T550 , ««« 

AAGAACTATCAGGACATGGTTGTGGAGGGTTGTGGGTGTCGCTAGTACAGCAAAATiA^ 

1570 1580 1590 

TACATAAATATATATATATATATATATTTTAGAAAAAAGAAAAAAA 

FIG. 2-2 



10 20 30 40 



50 60 



CTCTAGAGGGCAGAGGAGGAGGGAGGGAGGGAAGGAGCGCGGAGCCCGGCCCGGAAGCTA 
70 80 90 100 ' 110 120 

GGTGAGTGTGGCATCCGAGCTGAGGGACGCGAGCCTGAGACGCCGCTGCTGCTCCGGCTG 
130 140 150 160 170 180 

AGTATCTAGCTTGTCTCCCCGATGGGATTCCCGTCCAAGCTATCTCGAGCCTGCAGCGCC 
190 200 210 220 230 240 

ACAGTCCCCGGCCCTCGCCCAGGTTCACTGCAACCGTTCAGAGGTCCCCAGGAGCTGCTG 
250 260 270 280 290 300 

CTGGCGAGCCCGCTACTGCAGGGACCTATGGAGCCATTCCGTAGTGCCATCCCGAGCAAC 
310 320 330 340 350 Tfin 

GCACTGCTGCAGCTTCCCTGAGCCTTTCCAGCAAGTTTGTTCAAGATTGGCTGTCAAGAA 
370 380 390 400 410 420 

TCATGGACTGTTATTATATGCCTTGTTTTCTGTCAAGACACCATGATTCCTGGTAACCGA 
... AAn M I P G N R 

430 440 450 460 470 480 

ATGCTGATGGTCGTTTTATTATGCCAAGTCCTGCTAGGAGGCGCGAGCCATGCTAGTTTG 
L !? Q . V VL C LC Q VI 'LGGASHASL 
49 ° 500 510 520 530 540 

ATACCTGAGACGGGGAAGAAAAAAGTCGCCGAGATTCAGGGCCACGCGGGAGGACGCCGC 
I P E T GKKKVAE I QGHAGGRR 
550 560 570 580 590 son 

TCAGGGCAGAGCCATGAGCTCCTGCGGGACTTCGAGGCGACACTTCTGCAGATGTTTGGG 
SGQ SHELLRDFEATLLQMFG 
610 620 630 640 650 660 

CTGCGCCGCCGCCCGCAGCCTAGCAAGAGTGCCGTCATTCCGGACTACATGCGGGATCTT 
2,„ R PQPSKSAVIPDYMRDL 
670 680 690 700 710 7?o 

TACCGGCTTCAGTCTGGGGAGGAGGAGGAAGAGCAGATCCACAGCACTGGTCTTGAGTAT 
^ Q SGEEEEEQIHSTGLEY 
730 740 750 760 770 7fln 

CCTGAGCGCCCGGCCAGCCGGGCCAACACCGTGAGGAGCTTCCACCACGAAGAACATCTG 
?on P A S o.« ANTVRSFHHEEH. L 
790 800 810 820 830 840 

GAGAACATCCCAGGGACCAGTGAAAACTCTGCTTTTCGTTTCCTCTTTAACCTCAGCAGC 
ENIPGTSENSAFRFLFNLSS 
850 360 870 880 890 900 

ATCCCTGAGAACGAGGTGATCTCCTCTGCAGAGCTTCGGCTCTTCCGGGAGCAGGTGGAC 
IPENEVISSAEliRLFREQVD 
910 920 930 940 950 960 

CAGGGCCCTGATTGGGAAAGGGGCTTCCACCGTATAAACATTTATGAGGTTATGAAGCCC 
QGPDWERGFHRINIYEVMKP 
970 980 990 1000 1010 1020 

CCAGCAGAAGTGGTGCCTGGGCACCTCATCACACGACTACTGGACACGAGACTGGTCCAC 
PAEVVPGHLITRLLDTRLVH 
1030 1040 1050 1060 1070 1080 

CACAATGTGACACGGTGGGAAACTTTTGATGTGAGCCCTGCGGTCCTTCGCTGGACCCGG 
HNVTRWETFDVSPAVLRWTR 
1090 1100 1110 1120 1130 1140 

GAGAAGCAGCCAAACTATGGGCTAGCCATTGAGGTGACTCACCTCCATCAGACTCGGACC 
EKQPNYGLAIEVTHLHQTRT 

FIG. 3-1 



H50 1160 1170 1180 1190 1200 

CACCAGGGCCAGCATGTCAGGATTAGCCGATCGTTACCTCAAGGGAGTGGGAATTGGGCC 
H ° HVRISR SLPQ GSGNWA 

!210 1220 1230 1240 1250 1260 

CAGCTCCGGCCCCTCCTGGTCACCTTTGGCCATGATGGCCGGGGCCATGCCTTGACCCGA 
QLRPLLVTFGHDGRGHALTR 
1270 s 1280 1290 1300 1310 1320 

CGCCGGAGGGCCAAGCGTAGCCCTAAGCATCACTCACAGCGGGCCAGGAAGAAGAATAAG 
R R R A:;K RSPKHHSQRARKKNK 
!330 1340 1350 1360 1370 1380 

AACTGCCGGCGCCACTCGCTCTATGTGGACTTCAGCGATGTGGGCTGGAATGACTGGATT 
NCRRHSLYVDFSDVGWN DWI 
1 390 1400 1410 1420 1430 • 1440 

GTGGCCCCACCAGGCTACCAGGCCTTCTACTGCCATGGGGACTGCCCCTTTCCACTGGCT 
VAPPGYQAFYCHGDCPFPLA 
1450 1460 1470 1480 1490 1500 

GACCACCTCAACTCAACCAACCATGCCATTGTGCAGACCCTGGTCAATTCTGTCAATTCC 
DHLNSTNHAIVQTLVNSVNS 
1510 1520 1530 1540 ' 1550- 1560 

AGTATCCCCAAAGCCTGTTGTGTGCCCACTGAACTGAGTGCCATCTCCATGCTGTACCTG 
SI ?KACCVPTELSAISMLYL 
1570 1580 1590 1600 1610 1620 

GATGAGTATGATAAGGTGGTACTGAAAAATTATCAGGAGATGGTAGTAGAGGGATGTGGG 
DEYDKVVLKNYQEMVVEGCG 
1630 1640 1650 1660 1670 1680 

TGCCGCTGAGATCAGGCAGTCCTTGAGGATAGACAGATATACACACACACACACACACAC 
C R * 

1690 1700 1710 1720 1730 1740 

CACATACACCACACACACACGTTCCCATCCACTCACCCACACACTACACAGACTGCTTCC 
.1750 1760 1770 1780 1790 1800 

TTATAGATGGACTTTTATTTAAAAAAAAAAAAAAAAAAATGGAAAAAATCCCTAAACATT 
1810 1820 1830 1840 1850 1860 

CACCTTGACCTTATTTATGACTTTACGTGCAAATGTTTTGACCATATTGATCATATATTT 
1870 1880 1890 1900 1910 1920 

TGACAAAATATATTTATAACTACGTATTAAAAGAAAAAAATAAAATGAGTCATTATTTTA 
1930 

AAAAAAAAAAAAAAA 



